The aim of this paper is to estimate and analyze quarterly earnings persistence. In addition, we explore if earnings persistence varies across firms based on size and corporate governance standards. We first estimate the parameter revision of earnings and then we test the hypotheses that the parameter of earnings persistence is different for firms with different sizes (H1) and corporate governance standards (H2). We collect data from Brazilian listed firms with quarterly earnings per share available at Economatica database from last quarter of 1995 to first quarter 2011. Our results indicate that for most of the firms the earnings persistence is not significantly different from zero. The main implication of this result is that most of quarterly earnings innovation is transitory. In addition, the results support our first hypothesis indicating that larger firms present higher parameter of earnings persistence. The results also indicate that the parameter of earnings persistence is different for firms with different corporate governance standards, partially supporting our second hypothesis.
INTRODUCTION
oster (1977) has been cited in a large number of studies relating accounting and financial literature, since it introduced an alternative way to evaluate earnings expectation models, namely contemporaneous market association of abnormal returns with 'earnings surprise', conditional upon the expectation model. He claims that, given the maintained hypothesis of an efficient market, the strength of association between abnormal returns and earnings surprise indicates how accurately the model captures the market's expectation. According to Brown (1993) , since the capital markets literature requires a proxy for the market's earnings expectation, the association approach made the earnings forecasting literature important for capital markets research, especially when abnormal returns are measured over a narrow window.
In this regard, earnings persistence represents the effect of earnings innovations on expected future earnings which helps to explain the relation between earnings and firm valuation (Kormendi & Lipe, 1987) . The concept of earnings innovation has relevant implication for the accounting literature as it allows the use of accounting information for valuation purposes, given the time-series behavior of abnormal earnings (Ohlson, 1995) .
Prior international research (see Baginski et al, 2003 for citations) has documented an inter-temporal decline in earnings relevance for equity investors (i.e. decline in the persistence of quarterly accounting earnings), although, few studies have focused in quarterly earnings persistence estimation and the appropriate explanation for why persistence decline over time and the cross-sectional determinants of firm-specific persistence.
In this sense, this paper aims to estimate and analyze the quarterly earnings persistence for a set of Brazilian companies with minimum data available during the period of 1995 and 2010. Based on previous empirical findings, this paper also explores the reasons why persistence varies across firms by using measures of size and corporate governance standards (Kormendi & Lipe, 1987; Baginski et al, 1999; Zhao & MilletReyes, 2007 Given the contradictions between capital market growth and poor corporate governance standards for most listed companies, the contributions of this paper are threefold. First, we shed additional light on the issue of earnings quality by estimating quarterly earnings persistence (i.e. quarterly earnings innovation), since prior accounting literature has acknowledged that more persistent earnings will yield better inputs to equity valuation models, and hence a more persistent earnings number is of higher quality than a less persistent earnings number (Dechow, Ge & Schrand, 2010) . Second, we apply an imposed first-order autocorrelation model on the time-series of seasonally differenced earnings based on Foster (1977) , since this model is a simple and at the same time it seems to perform just as well as the more complicated models (Kothari, 2001) . Third, few studies in international literature estimate quarterly earnings persistence and, to our knowledge, only Coelho, Aguiar and Lopes (2011) has explicitly investigated earnings persistence in the Brazilian market, focusing on annual abnormal earnings, industry structure, and market share.
The remainder of the paper is outlined as follows. Section 2 examines the implication of earnings persistence to accounting information, reviews the literature of interest and develops the econometric model. Section 3 presents our data, empirical findings and discusses the results. Section 4 offers some concluding remarks.
CONCEPTUAL FRAMEWORK AND MODEL SPECIFICATION
Innovation in earnings, that is new information in earnings, is expected to be either permanent or transitory. Permanent earnings innovation means that earnings follow a random walk process, whereas transitory earnings innovation follows a mean reverting process (Baber, Kang, & Kumar, 1998 hand, transitory earnings innovation will not help to explain expected future earnings as its effects will not persist over time.
The magnitude of the effect of permanent earnings innovations on expected future earnings is defined as earnings persistence; this parameter helps to explain the relation between earnings and firm valuation (Kormendi & Lipe, 1987) . More generally, previous studies have emphasized the two roles that earnings persistence can play: in valuation and stewardship settings (Christensen, Feltham, & Şabac, 2005) .
Persistent earnings have been acknowledged as valuable from a firm value forecasting perspective. For instance, Kormendi and Lipe (1987) mention that earnings persistence can explain the effect of earnings innovation on stock returns. Lipe (1990) offers additional evidence of the valuation role of earnings persistence by showing that the stock return reaction to earnings is increasing in the time-series persistence of the earnings series.
Valuation models have also been developed in which the parameter of earnings persistence play an important role to predict firm value. Ohlson's valuation model (1995) states that firm value is influenced by abnormal earnings; in turn, abnormal earnings follow an autoregressive process in which the parameter of earnings persistence indicates how sensitive the firm value is to earnings realization. Dechow, Ge & Schrand (2010) suggest that firms with more persistent earnings have a more ''sustainable'' earnings/cash flow stream that will make it a more useful input into equity valuations models.
Earnings persistence has also been indicated to be used as a performance measure that can better mitigate the horizon problem in comparison to current earnings. The horizon problem involves actions that sacrifice long-term profitability for short-term profit gains (Dechow & Sloan, 1991) . Baber, Kang and Kumar (1998) (4) there are four times more quarterly earnings than annual earnings observations. That means that less stringent data availability requirements are necessary using quarterly than annual earnings to achieve the same degree of precision of the forecasts.
Foster ( (Brown, 1993 ). Foster's (1977 quarterly earnings model can be described as:
Where, the expected earnings on quarter t, E ( X t ) , is given by the same quarter of previous year (allowing for seasonality variances) and the parameter, Q j1 , is given by the first order autocorrelation coefficient (r1). The drift term, d , is the average change in quarter which has occurred over the available historical data. A preliminary estimate of d is given by (1-Q j1 ) × u , where u is the mean of the seasonality differenced series (Foster, 1977) . The seasonal approach might be appropriate since Pimentel and Lima (2010) finds strong evidence of seasonality in quarterly accounting earnings in Brazil.
Easton and Zmijewski (1989), one of the most cited papers in estimating the quarterly persistence, consider Foster (1977)'s model for estimating the coefficient relating firm-specific past earnings to current earnings by:
is the quarterly accounting earnings of firm j at quarter t, and Q j 0
and Q j1 are firm-specific regression coefficient and u jt is a normally distributed term.
According to Easton and Zmijewski (1989) , the parameter Q j1 can be interpreted as the magnitude of the next quarter earnings revision given a $1.00 shock in current earnings (i.e. a parameter of 0.80 indicates that a $ 1.00 shock in this quarter's earnings results in a $ 0.80 revision in next quarter's earnings). In this sense, Miller and Rock (1985) refer to the extent to which the information in an earnings announcement results in a revision in expected earnings (the revision parameter) as 'persistence'.
In an analogous form, Baginski et al (2003) estimate persistence by combining the autoregressive parameter to obtain the persistence factor for Foster model; nevertheless, they improve the model by using a risk free interest rate as a discount rate for the present value of future revision parameters. This form of persistence measure is also used in annual data by the seminal paper of Kormendi and Lipe (1987) . By analysing relationships between economic factors and earnings time-series behaviour, derived from the economic literature. Lev (1983) metrics from lower-order time series models are used, but is higher when the measure of persistence is based on a differenced, higher order model.
After estimation of persistence parameters, it should be of interest to investigate the nature of differences in persistence parameters between firms. Kormendi and Lipe (1987) , Easton and Zmijewski (1989) , Collins and Kothari (1989) and other studies (see Dechow, Ge & Schrand, 2010 for additional reference) consider size as one of the most important determinant of the accounting criteria quality and its relation with capital market, in special in terms of analysts coverage and political costs. Hence, size is a proxy for information environment differences and these differences in information environment affect the extent to which market anticipate earnings changes. Collins and Kothari (1989, p.145) broadly define information environment to include all sources of information relevant to assessing firm value, including: government reports on macroeconomic conditions, industry reports and trade association publications, firm-specific news in the financial press and reports issued by analysts and brokerage houses in addition to accounting reports, and vertical and intra-industry information transfers via sales and industry reports.
Thus, according with previous literature, we hypothesize that persistence parameter can vary over different firm size and larger companies should present higher persistence parameter. Formally, we predict our first hypothesis as follows:
H1:
The parameter of earnings persistence will be different for firms with different sizes, so that the larger the company, the higher its persistence parameter.
We also hypothesize that persistence parameter can vary over different level (standards) of corporate governance practices. Companies with higher levels of corporate governance might have higher persistence parameters, once they can have better relation with market investors and must have higher levels of disclosure and public information.
Zhao and Millet-Reyes (2007) indicate that firms suffering more pressure from stock market to report timely and relevant earnings to outside investors also generate higher earnings persistence.
Therefore, we predict our second hypothesis as follows:
H2:
The parameter of earnings persistence will be different for firms with different corporate governance standards, so that the higher the corporate governance standard, the higher the persistence parameter. The minimum of 24 continuous earning series is enough for persistence estimation.
Easton and Zmijewski (1989), for instance, work with 20 quarterly observations. Using the criterion of minimum observation, our sample does not induce to a survivorship bias since we do not impose a complete lengthy time-series data requirement on our sample firms.
Moreover, this choice of research design (i.e. firm-specific time-series) allows us to provide an important triangulation on cross-sectional research findings on earnings persistence. 
Estimation of revision parameter
Our first step is to empirically estimate the parameter revision of earnings based on Forster's (1977) time-series model for firm-specific quarterly earnings relating current to future earnings. We estimate the 271 firm-specific parameters using Eq. 2 and results are presented on Table 2 , which shows the distributional characteristics of the time-series parameters. Focusing on firm specific coefficients, it is possible to find 118 coefficients that are reliably different from zero at 10% level, where 107 are greater than zero and 11 are, puzzling, significantly lower than zero. Table 3 , resume the numbers of firm specific intercept and coefficient that are considered statistically significant (or not) at 1%, 5% and 10% level. 
Regarding the large number of coefficients (153 firms or 56% from total) nondifferent from zero, it can be interpreted as if the firm's time-series of earnings do not present persistence (or revision parameter is close to zero); in other words, for this set of 153 companies, a shock in earnings in a given quarter does not result in significant revision for next quarters. Based on the considerable variability in firm-specific quarterly earnings persistence documented, this topic should be of interest to standard setters when they consider alternative reporting standards that might have an impact on firms' earnings persistence.
Increasing the predictive ability of accounting should be one of the main efforts to bring efficiency to capital market.
We consider the statistical significance of negative coefficients puzzling for the research since it means that an increasing in earnings in a given quarter should induces a decrease in future earnings and vice-versa. In order to bring some light to this issue, we analyze separately the firms with significant negative parameters.
For the 11 firms with negative and significant coefficient, it was possible to find three main reasons for the negative parameters. The first reason is that in some cases, when earnings of operational activity fall in one quarter (or during a year) managers act in direction of re-balance firms accounting in the sense of compensating past losses with future profits. The second reason is that, for long periods, earnings seem to be constant or without growth; in these cases, earnings seem to follow a moving average behavior. The third reason is related to the implication of macroeconomic factors in earnings, since some companies faced during the period of 2002 and 2003 strong earnings instability derived from economic crisis. In addition firms with long-term negative earnings (losses) should return negative coefficients. To illustrate these cases of negative parameters, Figure 1 presents graphically the earnings time-series behavior for four out of 11 companies with negative parameters. Graphically presentation of all negative companies is available under request. Tests of mean differences were performed in order to check for differences in persistence between groups according to size. Given the lack of space, it is only presented results for size measured by the total asset in Table 4 . Other size measures reported similar conclusions. Based on the results presented in Table 4 , it is indicated that the parameter of earnings persistence is different for firms with different sizes, that is the means of the persistence parameter is different among groups (p < 0,01). By observing the means for each group, the results indicate that larger firms present higher parameters of earnings persistence. Therefore, consistently with Lev (1983), we find support for our first hypothesis. Table 5 do not make possible to strongly confirm that higher levels of corporate governance present higher persistence parameters, first because of the significance level (i.e. null hypothesis of same means cannot be rejected at 5% level), and second because of the means' magnitude for each group.
It is possible to see that NM firms have higher persistence parameter (0.2776) than N1 firms (0.2266). On the other extreme, traditional system of listing (Trad.), with weak or none corporate governance standards, shows the lower persistence parameter (0.1699), what, in part confirm previous expectation of higher corporate governance level is associated to higher persistence parameters. However, because of N2 group presents the highest mean (0.3272), it is not possible to strongly confirm our hypothesis. It may be that the small number of companies in group N2 (6 firms) makes conclusion not strongly significant.
In order to further investigate this issue, we divided firm into two groups: firms with listed corporate governance levels (NM, N1 and N2 firms) and firms with traditional listing (Trad. for significance mean differences. Table 6 report the means for the two groups and it is possible to infer that firms with differentially corporate governance levels (special listing -NM, N1 and N2) have a higher persistence parameter in average. We additionally test differences between the three special listing groups (NM, N1 and N2). However, it is not possible to statistically confirm differences between the three groups with higher levels of corporate governance.
CONCLUSIONS
Given the different roles that the parameter of earnings persistence can play, it seems to be relevant to understand how persistent earnings of Brazilian listed firms are and identify some of the potential determinants of earnings persistence, namely firm size and corporate governance standard.
By collecting quarterly earnings data, we document considerable variability in firmspecific quarterly earnings persistence. We show that most of the firms present earnings persistence not significantly different from zero and, puzzling, some firms present significant negative earnings persistence. Moreover, we found noticeable lower earnings persistence than those found in previous studies applied to the American listed firms.
Our results also suggest that the firm size seems to be an important determinant of the parameter of earnings persistence. Using different measures for size-total assets, total revenues and market capitalization-we consistently obtain support for our first hypothesis indicating that the parameter of earnings persistence is higher for larger firms.
Finally, earnings persistence is higher for firms with listing level of corporate governance standards when compared with traditional listing companies. However, we do not find strong support that the parameter of earnings persistence is higher for firms with the higher corporate governance standards (NM in comparison to the other two levels of corporate governance standards), partially supporting our second hypothesis. Given the considerable variability in firm-specific earnings persistence, the main conclusion of this paper is that accounting earnings must be considered with cautions when used for both valuation and stewardship purposes, especially, for smaller firms and those with lower corporate governance standards.
While we tried to discuss some possible reasons for these results, it seems necessary to develop more research in order to understand determinants of earnings persistence for Brazilian listed companies; what should be of considerable interest to standard setters when they consider alternative reporting standards that might have an impact on firms' earnings persistence.
